CHAPTER VII THE PRODUCTION OF PIG-IRON IN THE ELECTRIC FURNACE
Iron is employed in the mechanic arts in combination with variable amounts of carbon and other metalloids and metals, as wrought iron, cast iron, or steel. These terms cover a wide range of different materials.1
Cast-iron, or pig-iron, is the form in which the metal is usually obtained from the ore; it contains from 2 per cent, to 4.5 per cent, of carbon, from 1/2 per cent, to 4 per cent, of silicon, and small but variable amounts of manganese, sulphur and phosphorus; the remainder being iron. The carbon and other elements are absorbed by the iron during its production in the blast-furnace, and make it more easily fusible than if it were pure; the melting temperature of pure iron being 1505° C., or 2740° F., while that of cast-iron varies from about 1027° C. to 1275° C., or from 1880° F. to 2327° F., depending upon its composition. The fusibility of cast-iron makes it suitable for use in the foundry, but the presence of a large amount of carbon and other metalloids renders it far less valuable mechanically than the purer forms of wrought-iron and steel.
Wrought-iron consists of nearly pure iron, retaining only small amounts of carbon and other metalloids, together with a small amount of admixed slag. It is made by melting pig-iron in the "puddling" furnace in contact with a cinder or slag rich in oxides of iron. The carbon and other metalloids in the pig-iron are largely removed by reaction with this slag and the nearly pure iron forms in grains in the furnace, being too infusible to be melted. These grains of iron are welded together, but still retain some of the slag from the furnace. The puddled iron, after being rolled into bars, is cut into short pieces which are made into bundles or "piles," which are reheated and rolled into bars or other shapes. The operation of "piling" removes some of the slag, and improves the quality of the iron. A large amount of so-called wrought-iron is made by piling pieces of mild, steel.
1 The different varieties of iron and steel have been defined by the International Association for Testing Materials. Jour. Iron and Steel Inst., 1906, iv, p. 699.
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